[Abstract] mRNA stability control is a critical step in the post-transcriptional regulation of gene expression. Actinomycin D, an antibiotic initially used as an anti-cancer drug, has turned out to be a convenient tool for studying the turnover rates of transcripts in cells, due to its inhibition of mRNA synthesis. Here, we describe a protocol for the measurement of mRNA decay after adding actinomycin D into the medium of stable fibroblast cell lines derived from wild-type and tristetraprolin (TTP)-deficient mouse embryonic fibroblast (MEF) cultures, as well as a protocol for determining the relative transcript abundance using semi-quantitative real-time RT-PCR. Northern blotting or NanoString n-Counter are alternative methods to measure mRNA abundance, which is quantified using a phosphorimager in the former case. This protocol is suitable for studying primary cultured cells and stable cell lines derived from transgenic mice and their respective controls, and provides for direct comparisons of mRNA decay rates in otherwise identical cells with and without the gene of interest.
4. 384-well microplate (e.g., BioExpress, catalog number: T-6062-1) 5. 1.7 ml RNase-free, DNase-free Posi-Click tubes (Denville Scientific Inc., catalog number: C2170) 6. Mouse wild-type (WT) and TTP-deficient stable fibroblast cell lines (Lai WS et al., 2006) 7. 1x Phosphate-buffered saline (PBS) without calcium and magnesium MiniRNA isolation kit) supplemented with freshly added mercaptoethanol (ME, 1:100 dilution) is added directly into the Petri dishes, and the lysates are then scraped off using cell scrapers.
The lysates are then pooled from triplicate plates and transferred into a new fresh 1.7 ml microcentrifuge tube. This procedure can be performed on the bench at room temperature.
Note: For cells in suspension other than adherent cells such as fibroblasts, samples are harvested first by centrifugation, and then washed once in PBS before adding RA1 lysis buffer
with ME.
Follow the manufacturer's instructions in the GE Healthcare illustra RNAspin MiniRNA isolation
kit for total RNA extraction; this includes steps of lysate vortexing, filtering through the shredder column to decrease the viscosity of lysates, and on-column digestion with RNase-free DNase I.
Lysates that have flowed through the shredder column can be transferred into a new tube and stored at -80 °C.
3. Take 1 μl of RNA from each sample to check for RNA quantity and quality with Nanodrop.
Note: The expected RNA yield from three combined dishes in this protocol is around 16 µg.
4. 750 ng RNA is used to synthesize first-strand cDNAs using oligo (dT)12-18 primers and Table 1 . 
